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Bionic building of a super-hydrophobic structure of Chinese rose on a

bamboo surface

SONG Jiangang', WANG Fapeng®, GU Di*

(1. Zhejiang Yongyu Bamboo Industry, Anji 313301, Zhejiang, China; 2. School of Engineering, Zhejiang A & F
University, Lin’an 311300, Zhejiang, China)

Abstract: To overcome defects such as cracks and deformation caused by moisture absorption of bamboo, a su-
per-hydrophobic micro-nano structure of Chinese rose was built on bamboo surfaces through soft lithography
using fresh Chinese rose petals as the template and polydimethylsiloxane for a seal. Scanning electron mi-
croscopy was used for the analysis. Results of the scanning electron microscopy and water contact angle
(WCA) showed that the prepared Chinese-rose-like bamboo samples had a papillary micro structure and a
groove shaped nanometer structure with rough surfaces like Chinese rose petals. The WCA of the replicated
bamboo surface was 153.5° which was close to that of Chinese rose petals (157.5°), thereby expressing a su-
per-hydrophobic property. At the same time, water droplets could be firmly attached to the surface of the bam-
boo. Even if the bamboo surfaces were turned 90° and 180°, water droplets did not roll off the bamboo, which
showed favorable adhesion. Thus, the bamboo was super-hydrophobic with high adhesion similar to Chinese
rose petals; in addition, the super-hydrophobic sample improved in adhesion with coatings. [Ch, 4 fig. 28 ref.]
Key words: wood science and technology; bamboo surface; super-hydrophobic property; high adhesion; Chinese
rose petal; soft lithography
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Figure 1 Process of preparing the Chinese-rose-like structure bamboo
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Figure 2 Shape of droplets on both Chinese rose and bamboo specimen surface

F fi A ok RALA BRI P, — AT fih A/ T 90.0° R hy S K AR, KT 90.0° B Bk by i 7K 4
A, Tl A R T 150.0° 9 WUAR At K A48 o X R 2 T AN [R] o Bl o8 S UCJR OR339 4, @ 174
el R 2o 16.5°x2.0°(1&] 3A), WEMIPT A& KA L. H A0 1 )45 il /0 157.5°£2.0° (141 3B),
WM E R T R ERME . W7 A2 B RS 2 i 4741 19 3% filk £ O 153.5°£2.0° (181 3C), Hgii K BCR
I A MR . R R R )G, PIMAsK A TSR R, i RO R Al D i K
B, R AR B T A F AR R R Mk, K BR T AR R M A5 B A 1 1F 2 1 (1] 3D AN
Bl 3E) . & 3F JE KT AEAT R /PVA F 4l ff O 39.5°£2.0°, i PVA A —OHOREE), J& TEK
Y TRAEY: SEATEROI AL RIARLL, PVA R0k, Bk, IENPF I B

IRAEPEIE T A 2 A0 1 2544 BT 5 R 1Y o

|3 kAR E (A4 (B)A FEH(C, D, E)fr &4+ 4# (F) 4 #/PVA
Figure 3 Contact angle of droplets on (A) bamboo, (B) Chinese rose (C, D, E) and bamboo specimen surface (F)/PVA
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Figure 4 SEM (A), bamboo (B) and Chinese rose (C) images of Chinese-rose-like structure bamhboo
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